Monoclonal antibody-based immunohistochemical technique for the detection of Mycoplasma bovis in formalin-fixed, paraffin-embedded calf lung tissues
applied to M. bovis diagnosis. Detection with probes is tedious and takes several days to accomplish. Moreover, interference with background protein has been reported, 6 and for routine use, a nonradioactive label will be needed and would likely reduce the sensitivity. 11 The PCR has the advantage of speed, sensitivity, and specificity, however there is always the danger of outside contamination, and the detection scope is limited because only a small quantity of the specimen is used for the test. 14 The immunoperoxidase histochemical technique has been used to detect M. bovis in calf lungs 4, 15 and in subcutaneous decubital abscesses in calves, 8 using polyclonal serum. Polyclonal serum is difficult to adapt to routine use in the immunoperoxidase technique because of nonspecific background staining. Moreover, the finite quantity often available restricts the ability to standardize tests among laboratories, 5 which may be why the technique has apparently not gained wide usage in M. bovis-associated diseases. In contrast, monoclonal ascites provide large quantities of identical antibodies that permit uniform, reproducible results among users.
In this paper, we report the successful use of a pool of 3 monoclonal antibodies (MAbs) in an avidin-biotin-enhanced immunoperoxidase histochemical system for detecting M. bovis in formalin-fixed, paraffin-embedded lung tissues from field cases of calf pneumonia.
Three mouse/mouse stable hybridomas developed against M. bovis strain M23 (designated MYB 57, MYB 87, and MYB 163) were used to produce ascites in mice. 12 The specimens were cultured for bovine mycoplasmas, and isolates were confirmed by IFA test on colonies, using known positive polyclonal sera and standard fluorescein isothiocyanate-conjugated anti-species immunoglobulins, as used routinely for mycoplasma identification. Cryostat sections were similarly examined by IFA test using polyclonal sera as previously described. 9 For immunohistochemical studies, lung tissues were fixed in 10% buffered formalin for approximately 18 hours and transferred into 70% ethyl alcohol. Tissues were then processed in an automated tissue processor to paraffin blocks within 48 hours. Sections 3 µm thick were mounted on poly-L-lysine-coated glass slides, deparaffinized in 2 changes (15 minutes each) of a propylene-based glycol ether clearant, a and rehydrated through graded alcohol baths to distilled water. Endogenous peroxidase was inactivated by treatment in 1% hydrogen peroxide for 30 minutes followed by a 10minute wash in distilled water. Tissues were then digested for 2 minutes in prewarmed (37 C) 0.05% protease, b digestion was stopped by dipping the slides in Tris-buffered saline (TBS) (0.1 M Tris/0.15 M sodium chloride, pH 7.5), and the slides were washed twice, 3 minutes each, in TBS bath. The wet slides were assembled individually in slide chambers on slide racks, c a system that ensures reagents do not dry out on a tissue. Each section was blocked with 4 drops (approximately 200 µ1) of 5% normal goat serum b in TBS for 5 minutes. Similarly, 4 drops of a pool of equal volumes of MYB 57, MYB 87, and MYB 163 ascites at a 1:1,000 dilution in TBS were reacted with each section overnight at 4 C followed by a 5-minute wash in 0.05 M Tris buffer (wash buffer) (pH 7.5). Sections were then treated with 1% normal goat serum in TBS for 5 minutes, followed by biotinylated goat antimouse immunoglobulins d for 30 minutes at room temperature. Following a 5-minute wash in wash buffer, sections were treated with peroxidase-conjugated streptavidin d for 30 minutes, also at room temperature. Washing for 5 minutes was repeated, and the sections were reacted with freshly made 3,3'-diaminobenzidine tetrahydrochloride (DAB) e for 5 minutes at room temperature and washed twice, 5 minutes each, in distilled water. Slides were reassembled on a rack, counterstained for 30 seconds in a 1:5 dilution of Gill's hematoxylin,' dehydrated in graded ethyl alcohol and a clearant, a and mounted in xylene substitute mountant, c which mixes well with the clearant. Formalin-fixed, paraffin-embedded lung sections from 2 calves that originated from an M. bovis-free herd and were experimentally infected with M. dispar, another pathogen commonly found in calf lungs, 9 and served as the negative tissue control. Positive tissue control consisted of M. bovisinfected bovine lung fibroblast and Madin-Darby bovine kidney cell lines. These cell lines could be readily infected and were very handy in standardizing the technique. Reagent control consisted of substitution of standard mouse IgG1/ IgM g pool or TBS for the monoclonal ascites. The ascites pool reacted positively with the cell lines but did not react with negative control lungs. Moreover, neither the TBS control nor the standard mouse IgG1/IgM pool reacted positively with any of the 40 cases or produced undesirable background staining (Fig. 1A) .
Mycoplasma bovis was confirmed from 15 cases by culture and identification either alone (4 cases) or concurrently with M. bovirhinis and M. dispar (7 cases), M. bovirhinis alone (2 cases), and M. dispar alone (2 cases). All 15 cases, as well as 6 decomposing specimens from which no mycoplasma was isolated, reacted unequivocally with the ascites pool. Mycoplasma bovis was identified as intense, dark brown, granular, stained structures within bronchioles and bronchiolar epithelial cells (Figs. 1B, 2) . The staining was cytoplasm as- sociated and contrasted sharply with the bluish uninfected these cases were also positive by immunoperoxidase staining. host cells. A few positive staining macrophages were present Five culture-positive cases detected by immunoperoxidase within airway lumina, peribronchiolar septa, and alveolar were not positive in the IFA test, whereas 10 culture-negaspaces. Nineteen cases negative for M. bovis by culture did tive, immunoperoxidase-negative cases were positive by the not react positively with the ascites pool even though M.
IFA test. Moreover, some tissues reacted positively to phosdispar and/or M. bovirhinis were cultured from 4 such cases. phate-buffered saline or normal serum used as polyclonal Twenty-five cases reacted positively in the IFA test; 14 of serum control in the IFA test. Thus, apart from poorer tissue architecture with the IFA test, the technique was less specific is desirable to use the MAbs as a pool to widen the scope of than the immunoperoxidase technique hereby described. epitope recognition. When the 3 MAbs were reacted individually, each at a A pool of the 3 MAbs used in an immunoperoxidase test dilution of 1:1,000 in TBS, against all the 21 positive cases, as described has a great potential as a reliable, sensitive, and MYB 57 detected 2, MYB 87 detected 6, and MYB 163 specific diagnostic tool that permits unequivocal visualizadetected 20 cases. The only case not detected by MYB 163 tion of M. bovis in formalin-fixed, paraffin-embedded lung was detected by MYB 87, and the 2 cases detected by MYB tissues. Ability to detect the mycoplasma at specific sites in 57 were detected by both MYB 87 and MYB 163. Thus, it tissues is a major attribute of the technique compared with PCR and nucleic acid probe methods that merely confirm the presence or absence of M. bovis in a specimen. The immunoperoxidase technique also has a major advantage of being able to detect M. bovis in some decomposing tissues from which isolation may prove difficult. The MAbs may also have diagnostic potentials in other cases such as arthritis and mastitis associated with the mycoplasma. The reagent should also be useful for study of the invasive properties of M. bovis and other pathogenic mechanisms at the molecular level.
